Experimental evaluation of blood-brain barrier permeability using colloidal gold particles as tracers in early-stage brain injury.
We used 46 rabbits for the study of blood-brain barrier (BBB) permeability quantitatively in early-stage brain injury by a dropping weight method. The animals were divided into two groups: control group and brain injury group. Both Evans' blue and colloidal gold (CG) particles were utilized for evaluation of BBB permeability alteration. Three different sizes of CG 5, 10 and 15 nm in diameter were employed as tracers for a quantitative investigation of BBB changes by light and electron microscopes respectively. In addition, the brain water contents were determined. The preliminary data indicated that an increase of BBB permeability began 30 minutes after the injury with a few of 5 or 10 nm CG particles present in the endocytic pits and endothelial microvilli, and the augmentation of BBB permeability reached its peak 6 hours after the injury. More CG tracers penetrated into the precapillary arterioles, venules or capillaries through the opening of tight junctions of BBB and by vesicular transportation. The variation of the brain water contents was closely correlated to the above-mentioned BBB changes. It is suggested that the vasogenic cerebral edema was mainly caused by the augmentation of BBB permeability.